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1. [bookmark: OLE_LINK1]Introduction
Until RAN1#113 meeting, the good progress has been achieved for the topic of PRS/SRS bandwidth aggregation. In this contribution, we provide our further views on the remaining issues for this topic. 
In addition, based on R1-2306237, i.e. the summary made in RAN1#113 meeting on list of RRC parameters on Rel-18 WI on expanded and improved NR positioning, we provide our further views in tracking version for higher layer parameters on PRS/SRS bandwidth aggregation in section 5. 
2. Discussion
2.1. Common transmission properties
For DL PRS bandwidth aggregation, as RAN4 has concluded that PRS from multiple PFLs (positioning frequency layers) should be transmitted in the same time from the same antenna, and the numerology of PFLs should be the same. In RAN1, more conditions have been agreed including the same QCL, the same number of PRS symbols, symbol locations within one slot, repetition factor, the same comb size, the same power and the same aligned numerology grid, etc.. 
In RAN1#113 meeting, there is still one remaining issue on whether to specify the same antenna port from RAN1 perspective.
	Agreement
For PRS bandwidth aggregation between PRS in two or three different PFLs, the following are needed for the aggregated PRS resources for a TRP:
· The same periodicity and slot offset
· The same muting pattern
· The same NR-DL-PRS-SFN0-Offset value
· UE expects to be configured with PRS resources that maintain a per-symbol uniformly spaced PRS pattern across aggregated bandwidths in frequency domain (Note: It does not preclude dropping some REs in the guardband between two PFLs).
· FFS same antenna port from RAN1 perspective


In RAN1 specification, antenna port is defined to usually imply the same channel property from the same antenna(s). We think it is useful to support the condition of ‘the same antenna port’ to make RAN1 specification clear. 
[bookmark: OLE_LINK6]However, in RAN4’s reply LS R4-2310076 (R1-2306363), the following one of conditions is requested to be specified in RAN1 specifications. In such case, we think the condition of ‘the same antenna port’ is not needed anymore.
	In addition, RAN4 would like to request RAN1 to capture bandwidth aggregation procedure for positioning measurement based on the conditions below in one of the relevant RAN1 specifications.
· PRS/SRS resources to be aggregated are transmitted by TRP/UE from intra-band contiguous carriers using single RF chain (same antenna).
· PRS/SRS resources to be aggregated are received by UE/TRP using single RF chain (same antenna). 


Further, we think RAN1 can capture the condition requested by RAN4 in TS38.214 from UE perspective as usual. For TRP perspective, it is up to RAN2 to consider the specification update.
Proposal 1: With regard to RAN4’s reply LS R4-2310076 (R1-2306363), RAN1 specifies the condition of ‘single RF chain (same antenna)’ for PRS/SRS aggregation from UE perspective. 
· Note: The condition of ‘the same antenna port’ will not be specified.
2.2. Measurement report
For measurement report of the following agreement made in RAN1#113 meeting, there is one FFS point to determine whether the single RSRP/RSRPP is based on aggregated PRS/SRS resources or not. 
	[bookmark: OLE_LINK5]Agreement 
[bookmark: OLE_LINK8]For PRS bandwidth aggregation across PFLs, in a measurement report element, support
· Single RSRP or single RSRPP 
· [bookmark: OLE_LINK7]FFS: the single RSRP/RSRPP is based on aggregated PRS resources across aggregated PFLs
· The aggregated reference RSTD 
· The used PRS resource set IDs for the aggregated measurement which are shared for RSRP/RSRPP and/or timing measurement results
Agreement
For SRS bandwidth aggregation across carriers, support
· Single RSRP or RSRPP is reported
· FFS: the single RSRP/RSRPP is based on aggregated SRS resources across aggregated carriers
· The used SRS resource IDs for the aggregated measurement are shared for RSRP/RSRPP and/or timing measurement results


 
Since RSRP/RSRPP is also reported along with the RSTD and UE Rx-Tx time difference measurement, in the case that UE uses single IFFT operation to measure the aggregated PRS resources, the joint RSRP and RSRPP can be calculated based on the equivalently larger bandwidth PRS. That is, the aggregated PRS is jointly operated as a whole. Hence, we think single RSRP or RSRPP should be supported which is based on the aggregated PRS. Otherwise, UE needs to additionally calculate single carrier RSRP/RSRPP which should be based on the single carrier IFFT operation. This will cause extra UE complexity and less RSRP/RSRPP measurement accuracy.
Proposal 2: For PRS/SRS bandwidth aggregation, in a measurement report element, the single RSRP/RSRPP is based on aggregated PRS/SRS resources. 

2.3. Measurement request 
	Agreement in RAN1#112
Support joint measurement and report for the SRS resources across the aggregated carriers for UL-TDOA and Multi-RTT positioning methods
· Single UL RTOA or gNB Rx-Tx time difference is reported for the SRS resources across aggregated carriers
· FFS: RSRP or RSRPP
· FFS: SRS carrier aggregation indication is reported along with the measurement results to indicate whether/which carriers are aggregated for the joint SRS measurement
· [bookmark: OLE_LINK22]Support LMF to request gNB for the UL positioning measurement from aggregated SRS resources across multiple CCs
Agreement in RAN1#113
For PRS bandwidth aggregation, with regards to the signaling in the location information request message, introduce the following:
· A request to indicate UE which two or three PFLs to be used for performing joint measurement 
· A new ReportingGranularityfactor smaller than 0 which can be applicable at least when the LMF requests aggregated measurements
· Support at least the values of k={-1,-2}
· FFS other values e.g. -3, -4, -5, -6
· Send RAN4 an LS to confirm the feasibility




[bookmark: OLE_LINK23]Based on the above agreement, a location information request signaling has been agreed for DL to indicate UE which two or three PFLs to be used for preforming joint measurement. For UL, the symmetrical request signaling is needed in our view for LMF to indicate gNB which two or three carriers to be used for performing joint measurement.

[bookmark: OLE_LINK25]Proposal 3: Support LMF to request/indicate gNB which two or three carriers to be used for performing joint measurement.
2.4. Dropping rule
In RAN1#112bis-e meeting, the following agreement was agreed.
	Agreement
For the case when PRS in one of aggregated PFL is dropped, e.g. because of collision with SSB, select one of the following solutions for LMF based positioning
· Alt. 1: Drop positioning measurement in all aggregated PFLs in the same symbol(s)
· Alt. 2: Still perform positioning measurement based on the remaining PRSs in other PFL(s)
· FFS the details and the difference between MG and PPW if PPW is supported
· Note: Up to RAN4 to discuss impact on requirements, if any, for such cases


For Rel-17 UE in RRC_INACTIVE mode, the following prioritization rule is defined for DL. We think the same rule should be reused for Rel-18 UE with PRS aggregation measurement. Since UE may not be able to support simultaneous reception between data and PRS, hence, UE should drop positioning measurement in all aggregated PFLs in the collision symbols.
	38.214 Rel-17:
The UE in RRC_INACTIVE mode is expected to prioritize the reception of any other DL signals and DL channels than the reception of DL PRS.


In MG, if PRS in one of the aggregated PFLs collides with the measured SSB, UE will drop the PRS measurement at least in the colliding PFL. To make things simple, we think the same rule can be used for both RRC_INACTIVE and RRC_CONNECTED state.
[bookmark: OLE_LINK26]Proposal 4: For the case when PRS in one of aggregated PFL is dropped because of collision with other signals, for LMF based positioning
· UE is not required to perform positioning measurement based on the remaining PRSs in other PFL(s)
[bookmark: _GoBack]
For positioning SRS in RRC_INACTIVE state, the prioritization rule defined in Rel-17 can be reused as well. That is, SRS is lower prioritized than other DL or UL signals for UEs in RRC_INACTIVE state as shown in the following agreement made in RAN1#113 meeting. For simplicity, the same rule can be used for RRC_CONNECTED state in our view.
	Agreement
[bookmark: OLE_LINK2]For positioning SRS aggregation transmission in RRC_INACTIVE state, reuse Rel-17 prioritization rule of SRS outside initial BWP, i.e. SRS is dropped in the symbol(s) of all aggregated carriers where collision occurs.



Proposal 5: For SRS aggregation transmission in RRC_CONNECTED mode, when SRS transmission in one of aggregated carriers is dropped in a symbol because of collision with other signals or channels, SRS is dropped in the symbol of all aggregated carriers. 

2.5. Aperiodic SRS
In RAN1#112bis-e and RAN1#113 meeting, aperiodic positioning SRS for bandwidth aggregation has been agreed. 
	Agreement
Support aperiodic positioning SRS for bandwidth aggregation for UEs in RRC_CONNECTED state.
· FFS the details
Agreement
With regard to support of aperiodic positioning SRS for bandwidth aggregation for UEs in RRC_CONNECTED state, at least the existing Rel-17 DCI framework (i.e. use multiple DCIs schedule SRSs in multiple carriers) can be reused
· [bookmark: OLE_LINK10][bookmark: OLE_LINK3][bookmark: OLE_LINK9]FFS: whether Rel-18 DCI framework for multi-cell PDSCH/PUSCH scheduling with a single DCI (i.e. single DCI schedules SRSs in multiple carriers) can also be reused with or without specification work in RAN1.


For the FFS part in the second agreement, the discussion was on whether Rel-18 DCI framework for multi-cell PDSCH/PUSCH scheduling with a single DCI (i.e. single DCI schedules SRSs in multiple carriers) can be reused for positioning SRS aggregation or not. For convenience, the relevant agreements are listed below:
	Agreement
The types for below fields in DCI format 1_X are listed (R1-2212924):
	Field 
	Type
	Details
(for information only)

	HARQ process number
	Type 2
	Details in Section 7.1.1

	MCS 
	Alt 1: Type 2 (without compression)


	Details in Section 7.1.2

	BWP indicator
	Type 1A
	Details in Section 7.1.3

	FDRA
	Type 2 
· Further consider larger RBG granularity than existing maximum specified or configured value for RA type 0 
· Use large RBG-based RIV for RA type 1 based on R16 configurable granularities for DCI format 1_2
	Details in Section 7.1.4

	VRB-to-PRB mapping
	Type 1A
	Details in Section 7.1.5

	PRB bundling size indicator
	Type 1A
	Details in Section 7.1.6

	Rate matching indicator
	Type 1B (up to 4 bits)
	Details in Section 7.1.7

	ZP CSI-RS trigger
	Type 1B (up to 3 bits)
	Details in Section 7.1.8

	Antenna port(s)
	Configurable between Type 1A and Type 2
	Details in Section 7.1.9

	TCI
	Type 1B (up to 4 bits)
	Details in Section 7.1.10

	DMRS sequence initialization
	Type 1A
	Details in Section 7.1.11

	SRS request
	Type 1B (up to 4 bits)
	Details in Section 7.1.12

	SRS offset indicator
	Type 1B (up to 3 bits)
	Details in Section 7.1.13


 
Agreement
· The types for below fields in DCI format 0_X are listed:
	Field 
	Type
	Details
(for information only)

	HARQ process number
	Type 2
	Details in Section 7.2.1

	MCS 
	Alt 1: Type 2 (without compression)


	Details in Section 7.2.2

	BWP indicator
	Type 1A
	Details in Section 7.2.3

	FDRA
	Type 2 
· Further consider larger RBG granularity than existing maximum specified or configured value for RA type 0 
· Use large RBG-based RIV for RA type 1 based on R16 configurable granularities for DCI format 1_2
	Details in Section 7.2.4

	Frequency hopping flag
	Type 1A
	Details in Section 7.2.5

	TPC command for scheduled PUSCH
	Type 2
	Details in Section 7.2.6

	Open-loop power control parameter set indication
	Type 1A
	Details in Section 7.2.7

	Antenna port(s)
	Configurable between Type 1A and Type-2
	Details in Section 7.2.8

	Precoding information and number of layers
	Configurable between Type 1A and Type-2
	Details in Section 7.2.9

	PTRS-DMRS association
	Type 2
	Details in Section 7.2.10

	DMRS sequence initialization
	Type 1A
	Details in Section 7.2.11

	SRS request
	Type 1B (up to 4 bits)
	Details in Section 7.2.12

	SRS resource indicator
	Configurable between Type 1A and Type-2
	Details in Section 7.2.13

	SRS offset indicator
	Type 1B (up to 3 bits)
	Details in Section 7.2.14

	UL/SUL indicator
	FFS

	Details in Section 7.2.15



Where type 1B refers to the following:
· Type 1B
· Field size is dependent on number of rows in the configured table which contains combinations of indication for each cell in the set configured for the DCI format 0_X
· FFS: maximum number of rows
· Indicated bit is interpreted as pointing one row in the configured table



As shown in the above agreements, positioning SRS in two or three (even four) intra-band contiguous carriers can be triggered by the SRS request field in a single DCI 0_X or 1_X. Even without any further optimization, we don’t find any issues to reuse this mechanism. 
Proposal 6: To trigger aperiodic positioning SRS transmission for bandwidth aggregation, the mechanism of multi-cell PDSCH/PUSCH scheduling with a single DCI is reused. 
 
3. UE capability
In Rel-16 for PRS processing capability in MG, the FG 13-1 is defined as shown below 
	13-1
	Common DL PRS Processing Capability
	1.	Maximum DL PRS bandwidth in MHz, which is supported and reported by UE.
a)	FR1 bands: {5, 10, 20, 40, 50, 80, 100}
b)	FR2 bands: {50, 100, 200, 400}

2.	DL PRS buffering capability: Type 1 or Type 2
a)	Type 1 – sub-slot/symbol level buffering
b)	Type 2 – slot level buffering

3.	Duration of DL PRS symbols N in units of ms a UE can process every T ms assuming maximum DL PRS bandwidth in MHz, which is supported and reported by UE.
a)	T: {1, 2, 4, 8, 16, 20, 30, 40, 80, 160, 320, 640, 1280} ms
b)	N: {0.125, 0.25, 0.5, 1, 2, 4, 6, 8, 12, 16, 20, 25, 30, 32, 35, 40, 45, 50} ms

4.	Max number of DL PRS resources that UE can process in a slot under it
a)	FR1 bands: {1, 2, 4, 6, 8, 12, 16, 24, 32, 48, 64} for each SCS: 15kHz, 30kHz, 60kHz
b)	FR2 bands: {1, 2, 4, 6, 8, 12, 16, 24, 32, 48, 64} for each SCS: 60kHz, 120kHz

Note: The above parameters are reported assuming a configured measurement gap and a maximum ratio of measurement gap length (MGL) / measurement gap repetition period (MGRP) of no more than 30%.




[bookmark: OLE_LINK28]In Rel-18, for PRS bandwidth aggregation, a new UE FG 41-4-1 has been introduced for PRS processing capability. Because UE is able to process 2 or 3 PFLs simultaneously, so larger PRS bandwidth processing is needed and more complexity is caused. Therefore, UE is not able to process PRS as much as Rel-16/17 which is only for single PFL. Consequently, the processing capability reflected by {N, T} should be no higher than Rel-16/17. 
In addition, since UE processing capability may not be the same in different RRC states, we suggest split the FG 41-4-1 into three for RRC_CONNECTED, RRC_INACTIVE and RRC_IDLE states.
Proposal 7: Split FG 41-4-1 into 41-4-1a, 1b and 1c for RRC_CONNECTED, RRC_INACTIVE and RRC_IDLE modes respectively, e.g. for 41-4-1a
· Report the maximum number of aggregated PFLs F. 
· The maximum aggregated bandwidth can be derived from F and the maximum bandwidth reported by legacy FG 13-1. 
· Report the PRS processing time {NAgg, TAgg} for aggregation. 
· Compared with {N, T} for single PFL, more UE processing time is needed for aggregation measurement. Hence, NAgg ≤ N or TAgg≥ T.
· Report the maximum number of DL PRS resources MAgg that UE can process in a slot for PFL aggregation
· Compared with single PFL measurement, more UE memory/complexity is needed, so less resources may be processed. Hence, MAgg ≤ M, where M is maximum number PRS resources for single PFL measurement reported by FG 13-1

The suggested table is shown in below:
	Index
	Feature group
	Components
	Prerequisite feature groups

	41-4-1a
	DL PRS processing capability for PRS bandwidth aggregation measurement in MG
	1. Maximum number F of PFLs for aggregation, which is supported and reported by UE.
F: {2, 3}, where F < the value reported by FG13-1a 
   
  Note1: the maximum bandwidth for aggregation is F×B where B is the bandwidth for single PFL reported by FG 13-1;    

2. Duration of DL PRS symbols NAgg in units of ms a UE can process every TAgg ms assuming maximum DL PRS bandwidth after F PFLs aggregation in MHz, which is supported and reported by UE.
a) TAgg : {1, 2, 4, 8, 16, 20, 30, 40, 80, 160, 320, 640, 1280} ms
b) NAgg : {0.125, 0.25, 0.5, 1, 2, 4, 6, 8, 12, 16, 20, 25, 30, 32, 35, 40, 45, 50} ms

Note2: NAgg ≤ N or TAgg≥ T, where {N, T} is reported by FG 13-1

3. Max number of DL PRS resources MAgg that UE can process in a slot under it for PFL aggregation measurement
a)	FR1 bands: {1, 2, 4, 6, 8, 12, 16, 24, 32, 48, 64} for each SCS: 15kHz, 30kHz, 60kHz
b)	FR2 bands: {1, 2, 4, 6, 8, 12, 16, 24, 32, 48, 64} for each SCS: 60kHz, 120kHz
   
Note3: MAgg ≤ M, where M is maximum number PRS resources for single PFL measurement reported by FG 13-1
	13-1, 13-1a



4. Conclusion
In this contribution, we provide our views on positioning across multiple frequency layers (carriers) techniques as the following.
Proposal 1: With regard to RAN4’s reply LS R4-2310076 (R1-2306363), RAN1 specifies the condition of ‘single RF chain (same antenna)’ for PRS/SRS aggregation from UE perspective. 
· Note: The condition of ‘the same antenna port’ will not be specified.

Proposal 2: For PRS/SRS bandwidth aggregation, in a measurement report element, the single RSRP/RSRPP is based on aggregated PRS/SRS resources. 

Proposal 3: Support LMF to request/indicate gNB which two or three carriers to be used for performing joint measurement.

Proposal 4: For the case when PRS in one of aggregated PFL is dropped because of collision with other signals, for LMF based positioning
· UE is not required to perform positioning measurement based on the remaining PRSs in other PFL(s)

Proposal 5: For SRS aggregation transmission in RRC_CONNECTED mode, when SRS transmission in one of aggregated carriers is dropped in a symbol because of collision with other signals or channels, SRS is dropped in the symbol of all aggregated carriers. 

Proposal 6: To trigger aperiodic positioning SRS transmission for bandwidth aggregation, the mechanism of multi-cell PDSCH/PUSCH scheduling with a single DCI is reused. 

Proposal 7: Split FG 41-4-1 into 41-4-1a, 1b and 1c for RRC_CONNECTED, RRC_INACTIVE and RRC_IDLE modes respectively, e.g. for 41-4-1a
· Report the maximum number of aggregated PFLs F. 
· The maximum aggregated bandwidth can be derived from F and the maximum bandwidth reported by legacy FG 13-1. 
· Report the PRS processing time {NAgg, TAgg} for aggregation. 
· Compared with {N, T} for single PFL, more UE processing time is needed for aggregation measurement. Hence, NAgg ≤ N or TAgg≥ T.
· Report the maximum number of DL PRS resources MAgg that UE can process in a slot for PFL aggregation
· Compared with single PFL measurement, more UE memory/complexity is needed, so less resources may be processed. Hence, MAgg ≤ M, where M is maximum number PRS resources for single PFL measurement reported by FG 13-1
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5. Higher layer parameters 
In this section, we change the descriptions based on the agreements so far. 
	WI code
	Sub-feature group
	RAN1 specification
	Section
	RAN2 Parent IE
	RAN2 ASN.1 name
	Parameter name in the spec
	New or existing?
	Parameter name in the text
	Description
	Value range
	Default value aspect
	Per (UE, cell, TRP, …)
	Required for initial access or IDLE/INACTIVE
	Specification
	Comment
	Status

	NR_pos_enh2
	NR DL PRS BW Aggregation
	38.214
	 
	 
	 
	 
	New
	 
	Indication of the two or three DL PFLs that are linked for DL PRS BW aggregation from the LMF to the UE, the link indication is per TRP bases and per PRS resource set basis
	TBD
	 
	Per TRPFFS 
[In NR-DL-PRS-AssistanceData]
	 
	37.355
	Agreement
For PRS bandwidth aggregation across PFLs, support enhancement of PRS configuration to inform UE by LMF (or inform LMF by NG-RAN) PRS resources from which two or three PFLs are linked. 
• FFS whether the link is for all TRPs or per TRP basis
• FFS whether the link is per PRS resource set basis or per PRS resource basis.

Agreement
For PRS bandwidth aggregation across PFLs, support
· Option 2: Per TRP basis and per PRS resource set basis.
· For each TRP, support new signaling to indicate which PRS resource sets across PFLs are linked.
· It is assumed that the PRS resources across the linked PRS resource sets are linked if the conditions are satisfied. For the non-linked PRS resource sets, no aggregation is assumed even if the conditions are satisfied.

	SUnstable

	NR_pos_enh2
	NR DL PRS BW Aggregation
	38.214
	 
	 
	 
	 
	New
	 
	Indication of DL PRS resource sets in the two or three DL PFLs that are linked for DL PRS BW aggregation from the NG-RAN node to the LMF, the link indication is per TRP bases and per PRS resource set basis
	TBD
	 
	Per TRP
Example: in PRS Configuration (as in 9.2.44) in PRS CONFIGURATION RESPONSE message
	 
	38.455
	
	SUnstable

	NR_pos_enh2
	NR DL PRS BW Aggregation
	38.214
	 
	 
	 
	 
	New
	 
	This feildfield indicates whether the measurement is based on aggregation across PFLs for DL-TDOA, and also indicates whether/which 2 PFLs are aggregated for the measurement report in case when 3 PFLs are linked.
	TBD ("whether/which measurement is aggregated")
	 
	In NR-DL-TDOA-MeasElement
	 
	37.355
	Agreement
For PRS resources aggregated across PFLs for DL-TDOA and multi-RTT positioning methods, use similar signaling as the existing Rel-16/Rel-17 DL PRS measurement of single PFL with the necessary update.
• FFS: In a measurement report element, single RSRP or single RSRPP is reported 
• In a measurement report element, PFL aggregation indication is supported to indicate whether/which measurement is aggregated
• Support new signaling in location information request message to indicate UE whether to perform joint measurement across aggregated PFLs

Agreement
For PRS bandwidth aggregation, with regards to the signaling in the location information request message, introduce the following:
· A request to indicate UE which two or three PFLs to be used for performing joint measurement 
· A new ReportingGranularityfactor smaller than 0 which can be applicable at least when the LMF requests aggregated measurements
· Support at least the values of k={-1,-2}
· FFS other values e.g. -3, -4, -5, -6
· Send RAN4 an LS to confirm the feasibility

	SUnstable

	NR_pos_enh2
	NR DL PRS BW Aggregation
	38.214
	 
	 
	 
	 
	New
	 
	This feildfield indicates whether to perform joint measurement across aggregated PFLs for DL-TDOA, and also indicates whether/which 2 PFLs to be performed for the measurement report in case when 3 PFLs are linked.
	enabled
	 
	In NR-DL-TDOA-RequestLocationInformation
	 
	37.355
	
	SUnstable

	NR_pos_enh2
	NR DL PRS BW Aggregation
	38.214
	 
	 
	 
	 
	New
	 
	This feildfield indicates whether the measurement is based on aggregation across PFLs for Multi-RTT,and also indicates whether/which 2 PFLs are aggregated for the measurement report in case when 3 PFLs are linked.
	TBD ("whether/which measurement is aggregated")
	 
	In NR-Multi-RTT-MeasElement
	 
	37.355
	
	UnsStable

	[bookmark: OLE_LINK20][bookmark: OLE_LINK15]NR_pos_enh2
	NR DL PRS BW Aggregation
	38.214
	 
	 
	 
	 
	New
	 
	This feildfield indicates whether to perform joint measurement across aggregated PFLs for Multi-RTT, and also indicates whether/which 2 PFLs to be performed for the measurement report in case when 3 PFLs are linked.
	enabled
	 
	In NR-Multi-RTT-RequestLocationInformation
	 
	37.355
	
	SUnstable

	NR_pos_enh2
	NR DL PRS BW Aggregation
	
	 
	 
	 
	 
	New
	 
	A new ReportingGranularityfactor smaller than 0 which can be applicable at least when the LMF requests aggregated measurements 
	{-1, 0, 1 } for FR1
{-1, -2 }for FR2
	
	In Location Information Request
	
	37.355
	Agreement
For PRS bandwidth aggregation, with regards to the signaling in the location information request message, introduce the following:
· A request to indicate UE which two or three PFLs to be used for performing joint measurement 
· A new ReportingGranularityfactor smaller than 0 which can be applicable at least when the LMF requests aggregated measurements
· Support at least the values of k={-1,-2}
· FFS other values e.g. -3, -4, -5, -6
· Send RAN4 an LS to confirm the feasibility

Agreement in RAN4
· For FR1 the additional reporting granularity values are 0.5 Tc, 1 Tc and 2 Tc.
· For FR2 the additional reporting granularity values are 0.25 Tc and 0.5 Tc.
· The above reporting granularity values apply to both UE and gNB positioning measurements.
· Send LS to RAN2 and RAN3 (and CC to RAN1) to define signaling for UE and gNB positioning measurement reporting respectively.
	Unstable

	NR_pos_enh2
	NR UL SRS for Positioning BW Aggregation
	38.214
	 
	 
	 
	 
	New
	 
	Indication of the SRS for positioning resource sets in the two or three carriers that are linked for SRS for positioning BW aggregation from the gNB to the UE, the link indication is per SRS resource set basis.
	TBD
	 
	In SRS-Config
	 
	38.331
	[bookmark: OLE_LINK17]Agreement
For SRS bandwidth aggregation across two or three carriers, support enhancement of SRS configuration to indicate the SRS resources from which two or three carriers are linked 
• SRS resources are per BWP per carrier configuration
• FFS whether the link is per SRS resource set basis or per SRS resource basis.
Agreement
For SRS bandwidth aggregation across two or three carriers, support
· Option 2: Per SRS resource set basis. 
· Support new signaling to indicate which SRS resource sets across carriers are linked. 
· It is assumed that the SRS resources across the linked SRS resource sets are linked if the conditions are satisfied. For the non-linked SRS resource sets, no aggregation is assumed even if the conditions are satisfied. 

	SUnstable

	NR_pos_enh2
	NR UL SRS for Positioning BW Aggregation
	38.214
	 
	 
	 
	 
	New
	 
	Indication of the two or three carriers that are linked for SRS for positioning BW aggregation from the gNB to the LMF, the link indication is per SRS resource set basis
	TBD
	 
	In SRS Confgiuration in POSITIONING INFORMATION RESPONSE message
	 
	38.455
	
	SUnstable

	NR_pos_enh2
	NR UL SRS for Positioning BW Aggregation
	38.214
	 
	 
	 
	 
	New
	 
	Indicates whether the reported UL-TDOA or gNB Rx-Tx time difference measurement is based on processing of SRS for positioning resources across aggregated carriers., and also indicates whether/which 2 carriers to be performed for the measurement report in case when 3 carriers are linked for SRS transmission aggregation
	TBD
	 
	For each UL-RTOA or gNB Rx-Tx time difference measurement  in TRP Measurement Result message.

Whether this indication may be common to multiple measurements is up to RAN3. 
	 
	38.455
	Agreement
Support joint measurement and report for the SRS resources across the aggregated carriers for UL-TDOA and Multi-RTT positioning methods
• Single UL RTOA or gNB Rx-Tx time difference is reported for the SRS resources across aggregated carriers
o FFS: RSRP or RSRPP
• FFS: SRS carrier aggregation indication is reported along with the measurement results to indicate whether/which carriers are aggregated for the joint SRS measurement
• Support LMF to request gNB for the UL positioning measurement from aggregated SRS resources across multiple CCs

Agreement:
For SRS bandwidth aggregation across carriers, support
· Single RSRP or RSRPP is reported
· FFS: the single RSRP/RSRPP is based on aggregated SRS resources across aggregated carriers
· The used SRS resource IDs for the aggregated measurement are shared for RSRP/RSRPP and/or timing measurement results
	SUnstable

	NR_pos_enh2
	NR UL SRS for Positioning BW Aggregation
	38.214
	 
	 
	 
	 
	New
	 
	Request from LMF to NG-RAN node for the UL positioning measurement from aggregated SRS resources across multiple 2 or 3 CCs for UL-TDOA and/or Multi-RTT.
	enabled
	 
	For each UL-RTOA and/or gNB Rx-Tx time difference measurement in TRP Measurement Request item.

Whether this indication may be common to multiple measurements is up to RAN3. 
	 
	38.455
	
	SUnstable

	NR_pos_enh2
	NR UL SRS for Positioning BW Aggregation in RRC INACTIVE
	38.214
	 
	 
	 
	 
	New
	 
	Provides positioning SRS configuration with SRS aggregation for UE in RRC_INACTIVE state 
	TBD
	 
	In SRS-PosRRC-InactiveConfig
	 
	38.331
	[bookmark: OLE_LINK19]Agreement
Positioning SRS bandwidth aggregation is supported for UEs in RRC_CONNECTED.
Positioning SRS bandwidth aggregation is supported for UEs in RRC_INACTIVE state.
• For the details, Rel-17 positioning SRS configuration for UE in RRC_INACTIVE state outside initial UL BWP can be the starting point
Agreement
To support intra-band contiguous SRS bandwidth aggregation for UE in RRC_INACTIVE state, frequency information (e.g. point A, offset to carrier) of one or two additional carriers with respective SRS configurations should be provided to the UE, where the newly introduced carrier(s) and the carrier of the initial BWP should be intra-band contiguous carriers.

	SUnstable

	NR_pos_enh2
	NR UL SRS for Positioning BW Aggregation
	38.214
	 
	 
	 
	 
	New
	
	A MACCE to activate/deactivate linked SRS resource sets from 1 or 2 or 3 aggregated carriers
	
	
	
	
	38.321
	Working assumption 
For semi-persistent positioning SRS for bandwidth aggregation, a single MAC CE can activate or deactivate:
· SRS resource set(s) in one or two or three of three aggregated carriers
· SRS resource set(s) in one or two of two aggregated carriers.
Note: the single spatial relation is indicated by the MAC CE for each of two or three aggregated SRS resources.
Send an LS to RAN2 to confirm the feasibility.

	Stable




